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(57) Abstract: A de\ice (I ) for expanding a pipe comprising a bi-conical sleeve (3) having a first section (5) and a second section 
(1 1), which sections (5, 11) are provided with at least two longitudinal guide channels (20). first wedges (25). wherein each first 
wedge (25) tapers into the direction in which the first section (5) widens and is provided with a support element (26) that co-operates 
with die corresponding longitudinal guide channel of the first section (5), second wedges (30), wherein each second wedge (30) 
tapers into the direction in which die second section (1 1) wdens and is provided with a support element (31) Uiai co-operates widi 
die corresponding longitudinal guide channel (20) of the second section (11), and means for moving die wedges (25. 30) into each 
other. 
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PIPE EXPANSION DEVICE 

The present invention relates to a device for 
expanding a pipe, such as a casing string or a liner in a 
borehole. Pipe expansion is done to increase the diameter 
of a pipe, this is particular relevant to a well 
completion, wherein a number of casing strings is 
introduced into a borehole to protect the borehole from 
collapsing and to contain the well fluids therein. In 
such a completion each next casing string has a smaller 
diameter than the preceding one, in order that the next 
casing string can be put in place. Consequently the 
cross-section available to fluid flow through the 
completion becomes smaller and smaller as the number of 
casing strings increases. And this adversely affects the 
production from the well. To overcome this the casing 
strings are expanded so that the overall internal 
diameter of the well completion is not reduced. 

Pipe expansion is achieved by displacing through the 
pipe an expansion device having a larger diameter than 
the inner diameter of the pipe. Because the forces 
exerted on the expansion device during pipe expansion are 
large, such expansion devices have fixed dimensions. And 
this implies that the expansion has to be performed in 
stages . 

It is an object of the present invention to provide a 
device for expanding a pipe to the same diameter as the 
pipe through which the pipe to be expanded is run. It is 
a further object of the present invention to provide a 
device of which outer diameter can easily be adjusted, 
and that is sufficiently strong to withstand the forces 
that it subjected to during the pipe expansion. 
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To this end the device for expanding a pipe according 
to the present invention comprises a bi-conicai sleeve 
having a first section widening from one end of the bi- 
conical sleeve to the middle and a second section 
widening from the opposite end of the bi-conical sleeve 
to the middle, which sections are provided with at least 
two longitudinal guide channels which guide channels in 
the second section are staggered in relation to the guide 
channels in the first section, a set of first wedges, 
wherein each first wedge tapers into the direction in 
which the first section widens and is provided with a 
support element that co-operates with the corresponding 
longitudinal guide channel of the first section, a set of 
second wedges, wherein each second wedge tapers into the 
direction in which the second section widens and is 
provided with a support element that co-operates with the 
corresponding longitudinal guide channel of the second 
section, and means for moving the sets of wedges into 
each other. 

The invention will now be described by way of example 
in more detail with reference to the accompanying 
drawing, wherein 

Figure. 1 shows schematically a longitudinal section 
of the device according to the present invention in an 
initial position and in an expanded position; and 

Figure 2 shows a cross-section along line II-II of 
Figure 1 drawn to a different scale. 

Reference is made to the Figures. The device 1 for 
expanding a pipe (not shown) according to the present 
invention comprises a bi-conical sleeve 3. The bi-conical 
sleeve 3 consists of two sections, a first section 5 
widening from one end 6 of the bi-conical sleeve 3 to the 
middle 10 and a second section 11 widening from the 
opposite end 12 of the bi-conical sleeve 3 to the 
middle 10. 
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Each of the sections 5 and 11 is provided with four 
longitudinal guide channels 20, distributed evenly about 
the circumference of the sections of the bi-conical 
sleeve 3. For reasons that will be explained below, the 
guide channels 20 in the second section 11 are staggered 
in relation to the guide channels (not shown) in the 
first section 5. 

The device 1 further comprises a set of first 
wedges 25, wherein each first wedge 25 tapers into the 
direction in which the first section 5 of the bi-conical 
sleeve 3 widens. Each of the first wedges 25 is provided 
with a support element 26 that co-operates with the 
corresponding longitudinal guide channel of the first 
section 5. 

The device 1 further comprises a set of second 
wedges 30, wherein each second wedge 30 tapers into the 
direction in which the second section 11 of the bi- 
conical sleeve 3 widens. Each of the second wedges is 
provided with a support element 31 that co-operates with 
the corresponding longitudinal guide channel 20 of the 
second section 11. 

The reason that the guide channels 20 in the second 
section 11 are staggered in relation to the guide 
channels (not shown) in the first section 5, is that the 
wedges 25 and 30 can slide with respect to each other as 
the fingers of two hands when the hands are moved into 
each other. 

The device 1 further comprises means for moving the 
sets of wedges 25 and 30 into each other. These means 
comprise a front end part 40, a connection rod 41 secured 
with one end in the front end part 40 and provided at the 
other end with a screw thread 45. At the other end of the 
device 1, the means comprise a ring 4 6 and a nut 47 co- 
operating with the screw thread 45 on the connection 
rod 41. 
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When the device 1 is being put in place in the pipe 
(not shown) to be expanded, the nut 47 is at the end of 
the connection rod 41. This position is shown in the 
upper half of Figure 1, In this running position^ the 
outer diameter of the device 1 is so that the device 1 
can be displaced through the pipe. 

In order to expand the pipe, torsion is applied on 
the nut 47, so that it is rotated in a direction so that 
the nut 47 moves towards the front end part 40 over the 
screw threads. The tapering wedges 25 and 30 are pushed 
by the ring 46 into each other, and the support 
elements 26 and 31 move towards each other in the 
longitudinal guide channels. Because the longitudinal 
guide channels are parallel to the outer surface of 
sections of the bi-conical sleeve 3 in which the guide 
channels are arranged, the support elements also move 
outwards in a radial direction. And consequently the 
wedges 25 and 30 move outwards as well. This expanded 
position is shown in the lower half of Figure 1. 

In this expanded position the device 1 can be pushed 
through the pipe, for example by means fluid pressure 
exerted on a piston (not shown) that acts on the ring 46. 

The tapering wedges 25 and 30 are in contact which 
each other along their edges. Therefore the tapering 
wedges 25 and 30 support each other^ and in this way 
sufficient support is provided so that the device 
according to the present invention provides sufficient 
collapse resistance to withstand the forces that it 
subjected to during the pipe expansion. Moreover, the 
outer diameter of the device can easily be adjusted. 

To prevent the device 1 from expanding too far, the 
bi-conical sleeve 4 can be provided with a ring 50 in the 
middle 10. 

By adjusting the nut 47, the diameter can be 
adjusted, and this can easily be done without removing 
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the device from the pipe. 

It will be understood that there is a one-to-one 
relationship between the wedges and the guide channels, 
because for each tapering wedge there is a guide channel. 

Suitably the number of guide channels, and 
consequently wedges is in the range of from 2 to 8, and 
suitably in the range of from 4 to 6. By selecting the 
number of wedges, the device according to the present 
invention can be made is sufficiently strong to withstand 
the forces that it subjected to during the pipe 
expansion. 
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CLAIMS 


1. A device for expanding a pipe, which device comprises 
a bi-conical sleeve having a first section widening from 
one end of the bi-conical sleeve to the middle and a 
second section widening from the opposite end of the bi- 
conical sleeve to the middle, which sections are provided 
with at least two longitudinal guide channels which guide 
channels in the second section are staggered in relation 
to the guide channels in the first section, a set of 
first wedges, wherein each first wedge tapers into the 
direction in which the first section widens and is 
provided with a support element that co-operates with the 
corresponding longitudinal guide channel of the first 
section, a set of second wedges, wherein each second 
wedge tapers into the direction in which the second 
section widens and is provided with a support element 
that co-operates with the corresponding longitudinal 
guide channel of the second section, and means for moving 
the sets of wedges into each other. 

2. Device according to claim 1, wherein the sections are 
provided with between two and eight longitudinal guide 
channels . 


wo 01738693 


PCT/EPOO/12024 



DiTERNATIONAL SEARCH REPORT 


Inten ^nal Apptication No 

PCT/EP 00/12024 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 E21B29/10 E21B43/10 


Accorctng 10 tnlemallonal Paiem CtossBlcaflon (iPC) or lo both nalional dassiflcaHon and IPC 


B. RELDS SEARCHED 


Momnum docmnentation searched (classification system (oUowed tv classification symbols) 

IPC 7 E21B B21D C21D 


Documentation searched other than minimum documentation to the extent thai such documents are included in the fields seaictied 


Electronic data tiase consulted during the international search (name ot data base and. where practical^ search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * Citation of document, with indication, where appiopriale. ot the relevant passages 


Relevant lo daim No. 


EP 0 146 331 A (YARNELL IAN ROLAND) 

26 Oune 1985 (1985-06-26) 
abstract; figure 1 

EP 0 418 620 A (MASTER IND INC) 

27 March 1991 (1991-03-27) 
abstract; figures 1-3 


1,2 


□ 


Further documents are listed in the continuation of box C. 


ID 


Patent family memtjers are listed in annex. 


' Speciat categories ot cited documents : 

'A* document definBig the gen^ state of ttte an which is not 

considered to be ot particular relevance 
*E* earlier document but piAlished on or alter the international 

filing date 

*L* document which may throw doubts on priority claim<s)or 
which is died to establish the publcation date of another 
dlalion or other special reason (as spedlied) 

'O* document referring to an oral disclosure, use, exiilbition or 
other means 

*P* document published prior to the International filing date but 
later than the priority date claimed 


*T' later document published alter the international filing date 
or pnority date and not in conflid with itie ap^licalion but 
died to understand the principle or theory underlying the 
invention 

*X' document of particular relevartoe: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when \i\e document is taken alone 

*Y* document of particular relevance: the claimed invention 
cannot be oonsideFed to involve an inventive step when the 
document is comtrined with one or more other such docu- 
ments, such combination being obvious to a person stdOed 
in the an. 

document member ot the same patent tarruly 


Date ot ttie actual complelion of the inlemationai search 


4 April 2001 


Date ot maiQng ol the international search report 


12/04/2001 


Name and mailing address ol the ISA 

European Patent Office. P.B. 5818 Paienilaan 2 
NL - 2280 HV RijswiiK 
Tel (*^3i-70) 340-2040. Tx. 31 651 eponl. 
Fax: (+31-70) 340-3016 


Auttiorlzed officer 


Tompouloglou, C 


PomiPCT/ISA/210(soci3ndsha«t)(Jiily 1992) 


INTERNATIONAL SEARCH REPORT 

infermatiofi on patera family members 


tnter. jnal Application No 

PCT/EP 00/12024 


Patent document 
cited in search report 


Ril>ljcation 
date 


Patent famtl/ 
menAer(s) 


Publication 
date 


EP 

0146331 

A 

26-06- 

-1985 

AT 

27017 

T 

15-05-1987 






AU 

580572 

B 

19-01-1989 






AU 

3680684 

A 

20-06-1985 






CA 

1247869 

A 

03-01-1989 






DE 

3463535 

0 

11-06-1987 






OK 

600184 

A,B, 

17-06-1985 






FI 

844875 

A.B, 

17-06-1985 






GB 

2151325 

A,B 

17-07-1985 






NO 

845012 

A,B, 

17-06-1985 







4789268 

A 

uo-i£-iyoo 






us 

4657436 

A 

14-04-1987 






ZA 

8409713 

A 

28-08-1985 

EP 

0418620 

A 

27-03- 

-1991 

US 

4993755 

A 

19-02-1991 






AU 

625609 

B 

16-07-1992 






AU 

6130090 A 

28-03-1991 






CA 

2025655 A 

23-03-1991 






JP 

3121396 A 

23-05-1991 


Foim PCT/ISA/ZIO (patent tvniiy annex) (July %g9S) 


